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\ * NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the metering device and approach of transit car emission gas 

for reducing the air pollution by the car, 

[0002] 

[Description of the Prior Art] The Prior art indicated by JP,8-43288,A is shown in drawing 4. 

[0003] Drawing 4 is NO, H2 O, and C02 which are contained in emission gas 4. It is the metering device 

which measures concentration using those absorption spectral characteristics. 

[0004] A chopper 43 becomes irregular mechanically, it is orthopedically operated by the mirror 49 for 
collimation, and the beam (beam of light 3 which came out of the infrared light line with a wavelength of 3.5-6 
micrometers in this case) from a radiation source 40 is ********** t0 t h e em i S sion gas 4 from the car 41 
under transit a route 39. 

[0005] At this time, since it is in an inside infrared region, a beam of light 3 cannot apply the optic of the usual 
quartz system. Therefore, it is necessary to constitute from an optic into which the mirror of ****** ? silicon, 
germanium, gin KUSEN, etc, are expensive to the plastic surgery, and it is hard to process it. 
[0006] Then, a beam of light 3 passes along the standard blowdown gas cell 5, receives dimming by the 
absorption predicted beforehand, passes along the narrow band filter 44 equivalent to the absorption 
wavelength which exists for every gas, and is changed into an electrical signal with the IR detector 45. 
[0007] The information changed into the electrical signal is digitized through amplifier 46 and A-D converter 
50, and processing which removes mutual active jamming of the three above-mentioned sorts of gas based on 
the information on a data table 42 is performed by the processor 5 1 . 
[0008] 

[Problem(s) to be Solved by the Invention] There are the following problems in a Prior art. 

(1) Active jamming of three sorts of said gas has the large oscillation wavelength region of the radiation source 

40, and since the absorption region of specific gas is not made strictly in agreement, it takes place. 

[0009] And a narrow band filter 44 cannot restrict, either. (2) Use the mechanical becoming [ irregular ] 

method in measurement by said Prior art. 

[0010] Therefore, only a several kHz [ at most ] modulation can be performed. Therefore, high-speed 
measurement cannot be performed and is not fit for measurement of high-speed ****** of a car 41. 
[001 1] This invention aims at offering the equipment and the approach of solving these problems. 
[0012] 

[Means for Solving the Problem] (The 1st means) The metering device of the transit car emission gas 
concerning this invention (A) The half mirror 2 which divides the beam of light 3 from the near-infrared 
wavelength sweep laser light source 1 controlled by the wavelength sweep light source driving gear 8 in 
emission gas 4 direction and the standard blowdown gas cell 5 direction, (B) The 1st electric eye 6 which 
receives the beam of light 3 from the near-infrared wavelength sweep laser light source 1 which passed said 
emission gas 4, and is changed into an electrical signal, (C) The 2nd electric eye 7 which receives the beam of 
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light 3 from the near-infrared wavelength sweep laser light source 1 which passed said standard blowdown gas 
cell 5, and is changed into an electrical signal, (D) The transmitter 20 which outputs a signal to said 
wavelength sweep light source driving gear 8, 1st lock-in amplifier 10, 2nd lock-in amplifier 11, and 3rd 
lock-in amplifier 19, (E) While inputting only the component which synchronized the signal from said 1st 
electric eye 6 with the modulating signal of said transmitter 20 through the 3rd lock-in amplifier 19 It consists 
of the 1st comparison equipment 15 which inputs only the component which synchronized the signal from said 
2nd electric eye 7 with the modulating signal of said transmitter 20 through the 2nd lock-in amplifier 1 1. (F) 
Said 1st lock-in amplifier 10 inputs the signal from said 2nd electric eye 7. Only the component which 
synchronized the twice of the frequency of said transmitter 20 is outputted to the wavelength sweep light 
source driving gear 8. The 1st comparison equipment 15 of (G) above The signal level from said 2nd lock-in 
amplifier 1 1 is compared with the signal level from said 3rd lock-in amplifier 19, and it is characterized by 
outputting the emission gas concentration 17 on the basis of the gas concentration in said standard blowdown 
gas cell 5. 

(The 2nd means) The metering device of the transit car emission gas concerning this invention In the 1st 
means, the 1st low pass filter 12, the 2nd low pass filter 13, and the 2nd comparison equipment 16 are 
provided. Said 2nd comparison equipment 16 While inputting the signal from the 1st electric eye 6 of an 
account through the 2nd low pass filter 13 The signal from said 2nd electric eye 7 is inputted through the 1st 
low pass filter 12. The level of the signal from said 1st low pass filter 12 is compared with the level of the 
signal from said 2nd low pass filter 13, and it is characterized by outputting particle concentration 18 from the 
rate of dimming by the particle contained in said emission gas 4. 

[0013] That is, this invention is characterized by enabling it to measure simultaneously the concentration of 
specific gas, and the particle concentration contained in emission gas by applying during transit the laser 
spectroscopy which used the near-infrared wavelength sweep laser light source 1 to emission gas measurement 
of a car. 

[0014] (The 3rd means) The metering device of the transit car emission gas concerning this invention In the 
1st means, the 1st compensator 14 and the 2nd compensator 21 are provided. Said 1st comparison equipment 
15 While inputting from the 2nd compensator 21 which inputs only the component which synchronized with 
the modulating signal of said transmitter 20 through [ 3rd lock-in amplifier 19 ] the signal from the 1st electric 
eye 6 It inputs from the 1st compensator 14 which inputs only the component which synchronized the signal 
from said 2nd electric eye 7 with the modulating signal of said transmitter 20 through the 2nd lock-in amplifier 
11. Said 1st compensator 14 inputs the signal from the 1st low pass filter 12, and amends the signal from the 
2nd lock-in amplifier 1 1 to the 1st comparison equipment 15. Said 2nd compensator 21 The signal from the 
2nd low pass filter 13 is inputted, the signal from the 3rd lock-in amplifier 19 to the 1st comparison equipment 
15 is amended, and it is characterized by outputting the emission gas concentration after amendment from the 
1st comparison equipment 15. 

(The 4th means) The metering device of the transit car emission gas concerning this invention The arithmetic 
unit 23 which inputs the signal from storage 22 and said storage 22 in the 1st means thru/or 3rd means, The 
photoelectrical sensor 32 is provided and passage of a car is detected with the signal from said photoelectrical 
sensor 32. Said storage 22 The signal from said 1st comparison equipment 15 and the signal from the 2nd 
comparison equipment 16, and the signal from the photoelectrical sensor 32 are inputted. With said arithmetic 
unit 23 It is characterized by reducing a measurement error by taking the difference of the measurement value 
of the emission gas concentration 17 before passage of a car and after passage of a car, or the difference of the 
measurement value of particle concentration 18. 

(The 5th means) The measurement approach of the transit car emission gas concerning this invention (A) The 
process for which the beam of light 3 from the near-infrared wavelength sweep laser light source 1 controlled 
by the wavelength sweep light source driving gear 8 is understood in the direction of emission gas 4, and the 
direction of the standard blowdown gas cell 5, (B) The process which changes into an electrical signal the 
beam of light 3 which passed said emission gas 4 by the 1st electric eye 6, (C) The process which changes into 
an electrical signal the beam of light 3 which passed said standard blowdown gas cell 5 by the 2nd electric eye 
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7, (D) While inputting into the 1st comparison equipment 15 only the component which synchronized the 
signal from said 1st electric eye 6 with the modulating signal of a transmitter 20 through the 3rd lock-in 
amplifier 19 The process which inputs only the component which synchronized the signal from said 2nd 
electric eye 7 with the modulating signal of said transmitter 20 through the 2nd lock-in amplifier 1 1, (E) While 
inputting into the 2nd comparison equipment 16 only the component which synchronized the signal from said 
1st electric eye 6 with the modulating signal of said transmitter 20 through the 2nd low pass filter 13 With the 
process which inputs only the component which synchronized the signal from said 2nd electric eye 7 with the 
modulating signal of said transmitter 20 through the 1st low pass filter 12, and the 1st comparison equipment 
15 of (F) above With the process which compares the signal level from said 1st electric eye 6 with the signal 
level from said 2nd electric eye 7, and outputs the emission gas concentration on the basis of the gas 
concentration in said standard blowdown gas cell 5, and the 2nd comparison equipment 16 of (G) above The 
level of the signal from said 1st low pass filter 12 is compared with the level of the signal from said 2nd low 
pass filter 13, and it is characterized by consisting of a process which outputs particle concentration 18 from 
the rate of dimming by the particle contained in said emission gas 4. 
[0015] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The gestalt of operation of the 1st of this 
invention is shown in drawing l and drawing 3 . 

[0016] It is drawing in which drawing 1 shows the block diagram of the gas of the 1st example, and the 
concentration metering device of a particle, and drawing 3 shows the method of application to emission gas 
measurement of the transit car of this invention equipment. 

[0017] It is wavelength lambdaabs with a high absorption coefficient to the emission gas 4 with which the 
near-infrared wavelength sweep laser light source 1 wants to measure concentration in drawing 1 . It is 
wavelength lambdaabs by the signal which is the light source which can generate light and is given from the 
wavelength sweep light source driving gear 8. Wavelength can be changed in near. 
[0018] for example, utilization of the semiconductor laser which has DFB structure as a near-infrared 
wavelength sweep laser light source 1 when emission gas 4 is NO — possible — the wavelength lambdaabs 
1795.1 1814 nm - or -- It is set to 1788.630392 nm, and the oscillation line breadth is below nm, and is the 
absorption-line width of face of gas, and below comparable. After being divided by the half mirror 2, carrying 
out incidence of (a) one beam of light to emission gas 4 and the beam of light 3 which came out of the 
near-infrared wavelength sweep laser light source 1 passing through the inside of emission gas 4, it goes into 
the 1st electric eye 6. 

[0019] The signal which came out of the 1st electric eye 6 is inputted into the 2nd low pass filter 13 and the 
3rd lock-in amplifier 19. 

(b) After incidence of the beam of light of another side is carried out to the standard blowdown gas cell 5 and 
it passes the standard blowdown gas cell 5, it goes into the 2nd electric eye 7. 

[0020] The signal which came out of the 2nd electric eye 7 is inputted into the 1st low pass filter 12 as the 1st 
lock-in amplifier 10 and the 2nd lock-in amplifier 11. 

[0021] The signal from the 2nd low pass filter 13 and the signal from the 1st low pass filter 12 are inputted 
into the 2nd comparison equipment 16, and the level is compared by the 2nd comparison equipment 16. And 
from the rate of dimming by the particle contained in emission gas 4, the 2nd comparison equipment 16 
outputs particle concentration 18. 

[0022] Moreover, the signal which came out of the 2nd electric eye 7 outputs the component which 
synchronized the twice of the frequency of a transmitter 20 with the 1st lock-in amplifier 10, and the output 
signal is amplified with amplifier 9, is inputted into the wavelength sweep light source driving gear 8, and 
controls the dispatch wavelength of the near-infrared wavelength sweep laser light source 1. 
[0023] The signal inputted into the wavelength sweep light source driving gear 8 via the analog adder circuit 
24 from a transmitter 20 supplies periodic signals, such as a sine wave for applying a lock in. If the dispatch 
wavelength from the near-infrared wavelength sweep laser light source 1 shifts from the absorption 
wavelength of the gas in the standard blowdown gas cell 5, in order that the signal to the wavelength sweep 
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light source driving gear 8 may also fall since the 1st lock-in amplifier 10 falls and dispatch wavelength may 
move by that cause, wavelength returns to the absorption line of gas. 

[0024] Thus, since wavelength is locked by the absorption line, the dispatch wavelength of the near-infrared 
wavelength sweep laser light source 1 is stabilized. 

[0025] Moreover, the near-infrared wavelength sweep laser light source 1 is applicable also to carrying out a 
temperature control for stabilization. 

[0026] The beam of light 3 which carried out incidence to emission gas 4 is dimmed by the particle contained 
in emission gas 4 with absorption by emission gas 4, and is changed into an electrical signal by the 1st electric 

eye 6. 

[0027] The beam of light 3 changed into the electrical signal by the 1st electric eye 6 is the 3rd lock-in 
amplifier 19, and intensity modulation is carried out by the modulating signal of the frequency f which comes 
out of a transmitter 20, for example, a sine wave. 

[0028] The electrical signal outputted from the 1st electric eye 6 carries out a 3rd lock-in amplifier 19 HE 
input, and only the component which synchronized with the modulating signal of a transmitter 20 is taken out. 
[0029] On the other hand, the electrical signal which came out of the 2nd electric eye 7 goes into the 2nd 
lock-in amplifier 1 1, and only the component which synchronized with the modulating signal of a transmitter 
20 is taken out. 

[0030] Furthermore, the electrical signal from the 2nd electric eye 7 passes along the 1st low pass filter 12 
which does not let a frequency f pass, and takes out the output proportional to the fluctuation on the strength 
of a beam of light 3. 

[003 1] Since the signal sent to the 1st comparison equipment 15 via the 1st compensator 14 from the 2nd 
lock-in amplifier 1 1 is amended by the 1st compensator 14 which operates with the signal from the 1st low 
pass filter 12, the fluctuation on the strength of the beam of light 3 which went via the 2nd electric eye 7 is 
removed. 

[0032] Since similarly the signal sent to the 1st comparison equipment 15 via the 2nd compensator 21 from the 
lock-in amplifier 19 is amended by the 2nd compensator 21 which operates with the signal from the 2nd low 
pass filter 13, the fluctuation on the strength of the beam of light 3 which went via the 1st electric eye 6 is 
removed. 

[0033] The signal from the 2nd compensator 2 1 and the signal from the 1st compensator 14 are inputted into 
the 1st comparison equipment 15, and the signal level is compared by the 1st comparison equipment 15. 
[0034] And the 1st comparison equipment 15 outputs the emission gas concentration 17 on the basis of the 
gas concentration in the standard blowdown gas cell 5. 

(Gestalt of the 2nd operation) The gestalt of operation of the 2nd of this invention is shown in drawing 2 - 
drawing 3 . 

[0035] It is drawing in which drawing 2 shows the block diagram of the gas of the gestalt of the 2nd 
operation, and the concentration metering device of a particle, and drawing 3 shows the method of application 
to emission gas measurement of the transit car of this invention equipment. 

[0036] A car passes through between the near-infrared wavelength sweep laser light source 1 and the 1st 
electric eye 6. 

[0037] Only by measuring only the emission gas 4 of the car 3 1 after passage, the residual gas of the car 
passed before it may be measured. Therefore, difference with the result measured just before passage is taken, 
and gas concentration and a particle are measured. 

[0038] In addition, the application from one side face of a car is also possible for the near-infrared wavelength 
sweep laser light source 1 and the 1st electric eye 6 by not making it not necessarily counter and minding 
reflectors, such as a corner cube and a mirror. 
[0039] Passage of a car is detected by the photoelectrical sensor 32. 

[0040] The measurement value of the emission gas concentration 17 before passage of a car and after passage 
of a car is memorized by storage 22, the difference of the emission gas concentration 17 before passage of a 
car and after passage of a car is computed by the arithmetic unit 23, and the measurement value 1 17 of 
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emission gas concentration which reduced the measurement error is outputted. 
; [0041] Similarly, the measurement value of the particle concentration 18 before passage of a car and after 
passage of a car is memorized by storage 22, the difference of the particle concentration 18 before passage of 
a car and after passage of a car is computed by the arithmetic unit 23, and the measurement value 1 18 of the 
particle concentration which reduced the measurement error is outputted. 
[0042] Therefore, it acts as follows. 

[0043] By having used the near-infrared wavelength sweep laser light source 1, although used for the usual 
optical system, on inside infrared wavelength (wavelength of about 2 micrometers or more), utilization of the 
optic which is mainly concerned with the quartz system which cannot be used is attained. 
[0044] Moreover, the oscillation line breadth of the near-infrared wavelength sweep laser light source 1 is 
narrow to same extent as the absorption spectrum width of face of gas, and since active jamming of the water 
and other gas near the absorption line of gas is easily avoidable, the means which removes the effect of water 
or other gas becomes unnecessary. 

[0045] Since the near-infrared wavelength sweep laser light source 1 is modulated electrically, a high-speed 
modulation is attained. 

[0046] Quantity of light lowering according to a particle by the lock-in approach can observe the signal change 
by absorption of gas by low frequency fluctuation below a modulating signal. 

[0047] Since emission gas is measured before and after passage of a transit car, a measurement error can be^ 

lessened. 

[0048] 

[Effect of the Invention] Since this invention is constituted as mentioned above, effectiveness which is 
indicated below is done so. 

(1) By having used the near-infrared wavelength sweep laser light source, utilization of the optic which is 
mainly concerned with the quartz system which cannot be used is attained on inside infrared wavelength. 
Therefore, low cost-ization of equipment is attained. 

(2) The oscillation line breadth of a near-infrared wavelength sweep laser light source is narrow to same extent 
as the absorption spectrum width of face of gas, and active jamming of the water and other gas near the 
absorption line of gas can be avoided easily. Therefore, the means which removes the effect of water or other 
gas becomes unnecessary, and improvement in the speed of measurement is attained. 

(3) Since a near-infrared wavelength sweep laser light source is modulated electrically, a high-speed 
modulation is attained. Therefore, measurement time amount can be shortened. 

(4) Quantity of light lowering according to a particle by the lock-in approach can observe the signal change by ' 
absorption of gas by low frequency fluctuation below a modulating signal. 

[0049] Therefore, simultaneous measurement of the concentration of gas and a particle is attained. 

(5) A measurement error can be lessened by measuring emission gas before and after passage of a transit car, 
and taking the difference of the measurement value before passage of a car, and the measurement value after 
passage of a car. 
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